Detection and quantitation of hydroxyl radical using dimethyl sulfoxide as molecular probe.
Generation of clearly harmful amounts of hydroxyl radicals in biological systems can be studied using DMSO as a molecular probe. DMSO is oxidized by HO. to form the stable, nonradical compound methanesulfinic acid, which is not normally found in living systems and which can be easily extracted from tissue and measured spectrophotometrically. The present method provides a simple, inexpensive assay for methanesulfinic acid in biological materials. As little as 10 nmol of sulfinate can be detected, and interference from diverse biological compounds is minimal. Additionally, there is no interference from a large excess of dimethyl sulfoxide, which is necessary if the assay is to be applied directly to tissues pretreated with DMSO. When straightforward cleanup procedures are utilized, there is minimal interference from glutathione or sulfate, and potentially troublesome interference from detergentlike substances can usually be minimized. Owing to its relative specificity for sulfinic acids at acid pH, the diazonium coupling reaction can thus be exploited to provide an efficient and inexpensive means of detecting methanesulfinic acid in DMSO-pretreated biological materials. The results provide a direct chemical means for measuring cumulative HO. generation.